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(57)Abstract: 

PROBLEM TO BE SOLVED: To permit scanning with accuracy 
higher than the accuracy of scanning of a laser beam with only the 
galvanometer using an optical encoder. 
SOLUTION: The laser beam emitted by a laser oscillator 1 is 
received at an incident angle 0 by an opto-acoustic diffraction 
element 2 and the vibration of a frequency F+AF changed from the 
vibration of a predetermined frequency F is added thereto, by which 
the laser beam is emitted at an exist angle 0+A0. The laser beam 
emitted by the opto-acoustic diffraction element 2 is received by 
the galvanometer provided with the optical encoder 4 having a 
predetermined accuracy. The received laser beam is reflected while 
the reflection direction is fluctuated by the predetermined accuracy 
and the laser beam is refracted and cast by the f9 lens 6, by which 
the predetermined irradiation surface is scanned with the laser 
beam received by the galvanometer 5. 
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eDRSlLfcfulEW— FftSrAStU WJgftfeBWHi 
1B^-If*£!®ahr& J: o fcflftfr f <? ^ >Xk £ 

y*^^ t coiatcswt Knew— *f f&isfs^aisfr 

SfliEW— »fft£A8«%©'C-^t1\ ^*>}g*>fcJII«»F 
cDffii&a>£>^fk.£ -tt^Jf F + a FcoSiii^Jn-b* i 
k fc J: «3 MEl'— BulBA*f« e tense a f izm t 

^SPESrsS^k. 

Sit&a^fne^W'ci'-- y#*K»u frief ^^>- 

XtriD. Ci^RWt^Bijiew-^SrAltL. infie^ 
ft5&frfc!fB3t®±'C0X BufEAIf Lfcffiffil'-lf 3tetf>W 

ie f e v >x^xmn e t Hiris f e v vxam&sm. 
^mrie^t^w-^&Rit-r^^NV^-^ k , z 

<9R»LfcWiBi'—!f3fc*AatU TO>5E*>fc!HStia± 
£ WAtt Lfc fltrlBU — f3C<OA9Wl k S W >"X<D 

%i]s—rytt:Mtt-t&xoizmmzit&f0i'yxkz 
vft&fbk&t , tuie^w - * jW8 
tt^iuiew-^3t&mie^^^H!rie,^WH±^^ 

1f3t<OAItA©kl^t^$coa5ftfft©-CtBltL> JUi£ 

iew-if3teSr frieA*f^ ©ic Htrie a f t jb tJtfne©^ 
=f- k. 

^^>t«s^^r-ri.7tx>-3-^s-{i^^Huie^S i f 
ajbomow ( Ywtiem-r^.. ) K^o-c^Ei-i 


lESltfc iluf E^-lf ft SrKSt u itrie f 6> U vXfci 

ioR»ufc«nEw— we*A«ts irie^^ 
fc!HWffl±To. liuieAaf Ltz kfibp— *f ftoiiriE y m 
£*fjs-r s^rfr^miE f <9 w yx^oA&W 0 y kluie 

f 0 WyXcOgU&BBi f k com f • 0 y CJfcfll LfcttTiE 
YSfcfcrfacoggJIiD&Et;:. HtriBAItL^HulBU— 

^fzmiu-^^mi^^fzm^mmm^izm 
fennesttfcw— v^c k . c 

^RftfLfcfriew— ratSrAftfL. W3S«>fc!IIBHlif± 
X'CT>^ Z. OASt LitfTlBW— If 3t<^Aftft k S W fX<0 
^0ESik<O«fcJtML?t8Bfffi<Ofi[SC. fjIBS^mr 
lev— f^*HW-S J: o tcS*f f <9 k^Xk Sr 
tt&X* ItrlB^VWNV^-^*^ 

traeu — rats- aiitrs iwew— r««»k Htrie^^^ 

y k <oisfc»tt itriE w— f 

-g»Bffiau— if^^stt. ^ftjgftfcwaasFoiHft^sf 

H"CU£k St=l±. HMlEStt^HUIBW— f^Sr-^V- 
■9'5l&7)A«ft0kHt**S<oaiSMI©T'{tJ»L, iS^ 

ISt F + A F <7)MMZ : %ttX V^tl teti. fjlEgtt^HU 

!EW-1f5KS:friEAStft©fcffiBAFtiEt7tB(iiE©0 

sas^S: jnifcajswi © + a ©ranw *ae&*iii*f* 

^k. i%^>fef»**^53txy3-^*||ife«r 
iEHMtmJt<0»2«0tt (XWklB«rr?>. ) C»o-C^ 

isjtefriE^^KnEw— rftfcRftfu mtfewx 

CIO, C«0R»Lfcl!ISW-1f3tSrAStU, huIE^ 
©bfcSHItWiTOX mlBASttJtfilEW-ifTtOfiie 
XW^MJiB-T S^T|6jcObu1E f <9 W >-XA.<?5Afltft <9 x k 
WIE f <? W ^Xcom^ffiSI f k COW f • x KJt#J L£ 
ItrlBXW^r ffilcoKMcoffiS^ . miEAItLfcKflEW-if 

^*^tt^MlBW-^^miE^^?tHulE^*fM± 

k swat -Tiw— if jnxiia. 
[ft*JM4 3 frlEf ewxt,^ v&Ttcni ev>x 
x'*>z>zt£%f®b-f& mm i xt4 2%mcou -if jd 
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^Rit ufc tWEu- if as* t . =f*>%.*>izsmm±. 

X'CO^ C<J9AStUfc«riEU— r3tOA»«tew>X<7) 
IBi—if^SSIt-f £> «k 5 t=®*f feuyXb* 

huie u — aj iw & we u— yjaai fc max * 

&flrlEP-if3fc£SH\ f*6fi»fc)l««F^|Hft*S 
tfC v ^ b * Ctt, Ml BStt*:Mf El^-if ft£ 

iraeoASMiekiPit^s^ajsi^e-cajstu. «ft 

IBU— lifiEAItft 0 tcrnlBA F izm ttz mz®co 

W±.co I f'lsb&btz& 2 cot* (XMfciBtW*. ) 

T * fctf>tf)f& 2 cOMf Etf/W V - * Iz X 0 , HU 

RSWffliOWiEXtttiS^ti-iffiKOtt (YttfciBttr 
5 (c J: 0 . suf BUS 2 cnmmiVJ tf%M L /£ M 

ifts*^^friBYttK^jc^s^tc«riEStt5tiuia 

l^-ifftSrSItU 2&7cOfijfEf e^yXizXO. z 

<r>w.m tti hep— rat* Ait l > MEWjeftfcJiw 

BS±"Ctf>. HtflEAIt L-ttulB P— »»> WIS YttKttJE 
-r&^rfacOHfrlE 2 <Xtcc7)huIB f e V xX'vOHulEAStft 
<9 y b ffflB 2 &7ccDiitrlE f 6>u yxnptfggm fbom 
f • 0yizitmLtzmiYmij^M&<D&Mb. TwlE 

Alt L friEi^— f 3twltriExttfc^tjs£5-r * :frft»fiilE 
2 <Jt:7CC0HtrlB f <? u yx^comtlXWsft 0-x.b tulB 2 & 
7tcoHulBf evyxcomgmMi bcnmf ■ exizitm 
L^iitrlEXffl^ft^ffiMcDfiEi: ic J: D^ftSftS 
fc, «rEAStUfc«IE^-1f3t*a*fS*"C{HW^4J: 
a i= lt „ *ti*:fi<r>miW)V j - ftf&vttz l?iE 

p-if <na^«>3S»fc MiEBi*fffi±co y x^®^ 

*ffittzz\bi:mmb-th\s —ftoXMW.. 

ORIt Ltz mFlBl^ -if ft £ Alt L , ^AjetfHfcHaStffl-t 
T'CO. ^coAlttTtfilB^-if^Altftteu^XcT) 
M&MMb tffflf fcJfcW LtzmMcr>&mz . fflBStltfzHk 


tt^tirlEU-if^^fjiE^«>^^»ifiBB§ltiB±fc^E 

ffiriBP-if ift* titifrt h huIEI^ -if i: HifiEX^A' 
i: <7)iat=lfttt fflBP-if ^iS^aJltf 
I.H!rlE^-if3tSr^t. ^ft^AfcjaaaKFcoffilftS:* 

if3tOAItft0i:|S|tAI'$«Otillt^0T'ailtL. 

»f + a f commi^fx \*^&b% Kiestt/sw 

IBl^-if HulBAItft Sizmsi A F fc^ t tz hu1B©co 
?b, 

m-tco^fri&btzm i con (YMtioBwa. ) t=»o 

IE*#SlH]t>f^^'£lllt Lfcl&iEV— r3tS:SttMiE^ 

tbfc*btzmmx\ Rit^srsaftSit^^^fnEYiuit 
*rie-ri>*(4ii(ciijiBS(t^ifriB^-if^s-Ritt. w 

^^MlB»S^^^1uia3tx>'3-^$riii.7 , SBijlB 
^ ± 0 . huIBH 2 c7) fr£#>k> ifim&t Ltzm 

izis--FXZ i girrmi := f'#>j£ihtzm&.x\ Rmum^ 

m § ii:^* 5 Biff E x W (cMiK-T & 2rft IzlieKitb MIE 
l^-if^SrRltL. 2&7cOHufBf ^U^XKJ:*), i 
co^ltL^mrlBl/-if3tSrAltL. HWB^SgftJtJHIt 
B±T'tfX WIEAIt t^HuiEV— if5tO«riEXIttfc:MJiG 

■r 4*i*i<oiffSE2ac7n<oiriBf <9 uyx^comzxsift 

6 x t M1E 2 &7C<7)mff E f <9 W vX^mJ^SKL t b com 
f • 6»x^itCTL^8tflBXM^r[fi]tfOSgM<7)fi[Si:, lulB 

Alt LJturiBu-if ^<5ofriBYWtc*fjE-r^ ^-[SioHtriB 

2 &7cOHuf E f <9 U yX^co hjIE AltH <? y i: MIE 2 & 
7tOmrlB f <9 V vXvMgggm. f b com f • ^ y tcJtW 
t^MlEYtt^rfS]coSgM£7){4ai: tc± 0^§^^>fiS 
(3. HuiBAItt^lulE^-if^^SJfS-frTfi^lti-SJ: 

3 K LT , Zti?ix<omUtf)W*Ss< -^**SttfcBulB 
l^-if3t$- HtrlE^S^^flijIEMItffliOY X^Btc^ 

-T * P-if flDlllg. 
Clt*«8] lWIE3t^ilflI*f«W. miEISlftcOHulE 
fflJSaRF + AF4'<ofraEAF&± (TO£K>fcMikik) 
/k (kti. iE^Sgc) fc-tSittiJrO. KliEW-if 
Tt^HulEailt^ © + A © >f comflE A eco^ft?«g$r mflBX?' 

v ^ — ^ o^r-r s HtriE^x > 3 - r o mift&co 1 

3. 4. 5, 6X«7lEiS^-ifjQl^a. 
[000 1] 
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Liz V — f ft £ -I rai'-f ftOAIfcft k i >X<r>M& 
[0002] 

k. Assists \s ^-->y*?<t> 100 

•/ hro h?-f f y k*C £ T'JS^ffl £ ®JH T £ h i> 

[0003] z.<vmM<ois— fflujLgmcoffif&mz^-t 

^ fit JK £ & ft x y n - ^ 4 £ <I £ ^Vl^V ;>< - ? 
5 k. £*>Kltl,;fc1MBU— ifftSrAItU ^ftjgftfc 
HBStffi±-C*>. - <9ASt WllMBl'— r ftOAira k 1 

yX6t, -<DX*^yft^3 
5 k f #^yX6 ) CiO. !f$6 

[0 004] #/l^y^-?5£l$fflL^X*^>"ft^ 
Tftijffll-r & fwi6<50ea-b yy— t LX , X YXx- : JT 

i&mix^&v—T^y^-wxofto. i [//m] 

if) 3txy3-r4Sr<Sffl-fSc73*m«-C'*)l». L**L 

$*utn*n-* Uftxvrj-y4«»JK*n^# 
(4. 8 5 [jarad] ) T£>9. ^Wm&SEIlf = 
2 50 [mm] (ilStefcl 5 0~2 5 0 [mm] Srffi 
ffl) £7)f ^l/>-X6Srflgfflt^-&tc:«. 1. 2 1 [u 
m] <04M!WgK:ftfc6 (0. 25 [m] x4. 85 [// 
rad] =1. 2 1 [,um] ) . ^«a*$*l4 0. 1 
[/»»] KT^«WBd3t)«"CS=Srv\ 
[0005] 

jpigsti. waeofctn ( ims®=4. 8 5 im 

? iz J: 0 „ r^lSSiJ^aiSt L*: 

^fc^s^a^^^-ifftfrRitu Mj^mm 

f = 250 [mm] Of <9l^yX(Cj;0. -KORItUt 


x^f-vyft^ (tffr/VX-fb f <?uyX) tcj; 
0. F fHBSjWBStt-* Pft£^*>5£tf>*:BSftr 
MX^S U ffl&m±l,z'?tbm VzMTtfmZ: \s—~¥ 
mzi^MH-thXolizLX^htzih^ lftflEB>o«* 

f = 2 5 0 [mm] (Of ^1/ yXSrffiffl L-T . ^WRIt 
Lfc U— f ft£ Alt t T -I *>U— WttWjeftfcMUt 
ffi±KjtaEl/0*4<»n\ 1.2 1 [jum] 

[0006] *JMBtf>aWtti<o «t d &fii*<7)A.££l& 

&*&tzit>. m&mmztix^z>m&.cr>^>zi-yi: 

cr>?>-X'CDU-l s yt<?)7£&£*)mmjgcr>7^t> i X'%, 
mxzti&o. i [Mm] OT^^mc^^^c* 

[0007] 

st Lfcfflie «f ft * Ast t , wffiftfcaa«if±T 

<o. ; CO Alt Lfc mis f fto ASt^ kaw y xcom 
l^-1fftSr»tS J; 3 KJBSf f <9 U- >-Xk 2:* 

^miei^-if'ft^miB^^^rwieM*rffi±^^3fe-r 

iBi^-if^nskfriEx^A' yft^k^ratc^tt^ 
frie^—r^iis^aiiti-aflifiB^— Tft^Ait^ 

jglSF + A F<r>WmifiMb& i k C J: 0 WEI'— 
ffHEAIWiefcfflBA FtcjS5t3tffiB0<O^tt*$rJn^ 
^iUtt^0 + A0T'ailtf--l»ft^#lHllff : ^i:. ^€ 
*fc »ft $• *-r 4 ftx y a - y Sr fcmsitffW 

^^ffriBSttfc^— fft^Rit buIB f ^ uyxtzx 

0. ^coKltU^fHEU— fft^Altt. miEWSft 
tzmfW±X'<V. BtflBAItt^HfilB^— fft«OHtrlBf <9 
V- yXM?) ASW <9 k WE f e u yXcoMtiflSM. f k co 
«f ■ <9 Jtt^J L tz&mc?>iimz . tUIBAItLTtfriBU' 

— t'fts-stf z-txmm-r& xo^zvx. wrxmv 
* - frfgrttzmmi'— wettMEWjeftfc wiBMit 
H±fc^*-fsinax#^yft^k. s-(i^T«B!c$ 

[0008] *^HJtf0l|2OP- ifjDX^a«. l^— If 
ft^gttRSt^l^Sr^KJ^^^^BfFESlt^P-ifft 


JP 2002-244072 


Page 5 of 11 


JH&SrSltTU-S. fc S IfflieSJtrtrlflEl'-lf** 
Z <7)U~ ?lt<r>\%ift 0 PI 3 <0 ffllWS © TittS* 
U ffli«38tF + AF<0Satt**(tTV^4i:*fc:t±. KT1B 

sttfc «sev— ^ *£ BtrieAttA © izmu a f icje tfc 
luiE© osas^jnx © + a © -ctBifr s 

fflifc«iasata±<oflsi<o«ii (Yntieiw-*. > t 
^w#inii)f*^^aiWL^friE^-if^^sttH(riE^ 

JE-ri»*-(S]^fllEStt^Hf)lEW— T3t$rRtt U flfiE f 
5l/VXCJ;>3, icoSJtL^BiflEV— fftfcAStU 

mfrtoEftizmmixn. buIeai* l^wiei^-- y 

ft<9yi:KiiEf <9^>-X<0«uS8Bif i:<08ff ■ ^yl: 
JtWL^fllEYtt^riSjcogg^^St^ mffEASfLrtrlu 
IBl^ — !f3fc£ffiSr §*TSgSt-r&<t oiztX. motifr 

tc MiE u — if* s iwe^ «> je*>fc wie 
[ooo9] 2fs^HB«oss3<ou—ifJia:^a«. •? 

36*55 JtRSttrm * S»3 USE Wtfc 

3fc£AStU TOJEftfcJiMtHLtT*), Z<^XIHLtzm 
iiU— f *<DA*tfS t S 1/ f XcoUtu&ffiK t ^WlcJtWI 
LfcBESt<OftSfc:> BfriEStt^miEt—if*$rBet-rs 
<k p Izmir §-£4 f 0 1/ yX t I. X* -v 

. ffilSEtf^ V^-^^ltfclMBI'-lfftSrflr 

§iX**>%&% t bV>f§H=.mtt>tl. mEW— !f»Jfi« 

3&*aat-r&««Ew—if*sr*tt, ^*>j£*>fcffl»RF<o 
ci^l- —r *<oas*a 0hi5]tA#$^ aits e -cajw 

U ««RF + AF<0«B*»t'C^*i:*fc:t^ MIS 
HtrlEU— <f *£ MIEAWA © tcmrlB A F fcfiS fcfc 
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3©6fc»*T, R»#fi£^$tf&#£HuiEXttfc:*t 
JEE-T 4'*rfdfc:ffilie«ttfcl!IIBW— 1fM6*Rlt U mflS f 
0^yXfc:J:»K £*>RStLfc1tKU— F3KtrA»U 
tWffW>Jg»fcJH«iB±'C?w, mlEAItt^BulEl^-if 

noxtmnf 0u>x<7)M£mmi temf ■ e^z 

JtWLfe«IEX«i*ifti<oraiofi[«fc:. MiEAtt Ltzlft 

mis-vftzmvTZitxmtf&j:oizi.T. mivhv 

^-^3&*5SttfefriEl^— ^KtWBWJBftfcWE 
B^tB±^^-rSBUlEXdf-ry*^mi:. 2:fJHXt« 

C 0 0 1 0 ] i$mifF>%A<r)V-- TJPX^ati, l^-if 
3t SrSltRttt-rt felWaSttfc W-1f 3t 

3KS:AStL. ^^^^*fffl±T';7). Cl^AStt/iHU 

iEw— ifftoAtra t a u- vx<?5«usrafifc ^flltcJtW 
LfcE«co«aflifc, BuiBS ttfe friEu— y* ssawi-* 
Xoizmmzit&f euyxbzjrt&x*Ar>tf(&% 

E^^^^^^fc^iacRitfe^ we^ --truss 

i O l^-1f *fiO AWft © i: l«l t A S» $ cOtBSt A © Tffiflt 
JlSdaF + AFcoSlftSr5ftt"CV^|>i:#^i > tulE 
SfttJtltiiE U— 1f36* KriEAStA © t-MlEA F WE tfc 
filE©^i»^5:Jn^^i±5Stft© + A ©TaMtt*^ 

fit i ^KrlE.^Wffi±0^i65ta6^ IS 2 c7)W (XWfcfEtt 
"TS. ) i,z^X^&thtz>sb<^W.2<Dm%l^)^<y ^ 

^^ItriEXtttMJiB^S^rttwmiEStt^ffiiiEW-lf* 
SrRttL. ^5t^^HulE«JKSr*-r4frlE*xy3- 

^*(ii.^wiEB?jt®±^HijiExtt^ittf-r 4m i <vm 
r, RiwwssEiss-ar^^^mieYttKWiW-s^rrt*! 

(CBulEgltTtHirlE^— »f3t*R«U. 2<X7cc0mflEf ^ 
l/VXtiO, ClWKftfU^fnE^-if^SrAatL.. KT 
SE^tt£*>fcflBWm±:T0X WIEASt LfcWIEW— 9** 

OHUlEYWtC^fiS-r 4 *(S]^B?1E 2 ^7C^H?1E f <9 U ^ 

X^OirlEAStft 6> y t fTIE 2 ^tt:^ mie f 0 ^ vxo 
^SESIf keomf ■ <9ytcJtWtfcfHaY«rtri*i<offi 
SiO©at. lulEAItL^frlE^— 1f3fc0>«rSEXWiK*f 
JS-r4*(^<^MIE2^7C^HtflBf ^ l^>-X/s.OHtrlEA*f 
A <9 x b KflE 2 ^tc^IuIB f e V yX<r)MAWm fb<r> 
«f • <9x^MLfcl»iax«*|ftl^Ba«OfflBi:{=J: 
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itxm$li-f& J; o iztx . Zii?ix<7mitt)V^; x- 
[ooii] *wm&5<nv-^mjjgm$, 

3fc£A*fU "ffrfehtzmtmiX*^ ZWAMLtzm 
SEW— f ftnXM ft b&ls > XcvM&MM b Oft Izjfcffl 

htzwm^&m.^ mm^fzmi^-^^mm^h 
£oizmifTZitz>feu>xt£H-t&x*vyft¥% 

Ex*^>^e?»fc^i«(=RW-«>*u miB^— fuss 
* 5 ajw-r-g.fjiBi— -f^Sr^tt. ^sgrtfc««a»F<o 

i <0l" — f %<n \%ft 0 b m t A * $ cr> ftftm 0 rtfiS* 

u «aa8tF+AF<osa»srst'rc^4k*fc:n, mria 

SttfefflriEU— tf iiufEAM;ft e jcflriBA F fcyg tfc 
«*fcfrESfiWW±«W€ftfc» 1 WW ( Yttfc 1E» 

■Ti. ) ^«oT^s-r^Jti6^iwHtriE^v^NV^ 
-*t=j: friB3t^spiii*fS^aii*tfeffnBu— r 

# ; ^> buIB Y WiK*f j&T & £ WEgttfc mff E 
£R#U J P^^HirlB»«2:*-r-S.HulB^^y3- 

i.^KriB^*fw±oi(riBY wtisff-r i m 2 
(xwkiE«rfs. ) izm^xfck-?&tztb<r)Wi2<7)m 

uyXlzJ:*). ZcogMtLtzmil— FftZJJftL. m 

m^fr%.&>tzmm±.xco, mixmi-fzmm^—i 1 ^ 
comuyMiznm-ttfawmi2<%K<m%i teuy 
x^muxMft e x k huIB 2 &7c<7)Huf b tewxn 
MffiStfktoSf • 0xK£09L>fcttlBX«i#|ftKOffi 
KtfXftBi:, MIBAItLftt?rlB^-if^tfO«?iBY«it^ 
jC^&*rti<o«lB 2<X7ccollilB f e v yX'K&mzXfti 
ftdy fcmrlB2<X7n<7)mlBf tfl^Xeo^oSESffif t« 
«f • <9yfcJtfiaJL^miBY«rtrifii<0ffi«tcoffiai:{=J: 
9^£ix£fi[»:. MIBAftfL^tifiEP-if^SrJffilffS 

-£T.wr& =t 0 izlx , *<t«womse^^<y-x- 

COYX^fflfc^Ef St^E^.^fA'y^^k. Sfltx/C 

[0012] ^bjoss 1 *»6JB5«op— if anxsaw 


HtriE^#E]tif*^« . m%mm<7>m&mwim f+af 

4><7)inrfEAF£± <^«>®6ifcJSift») /k (kli. IE 

) k -r -s i k t= «t 0 . friE u-ir aeofneaawi 
0 + a e xp <oms. a © cottmm * wbwm <s*—?cr> 
tt&mg.jtx.y-s-ycomffimco 1 /k k-r& ± 3 

[00 13] 

imxommn&mi mz^ ^m^mm^mmiz^ 
xmmz&mLxmw-tz. 
[0014] 12 1 ^wwou— ifjni^sao — ?w 

[ 0 0 1 5 ] 0 1 t,z*-t*mmco&mt±. u-*f%&%. 
AMft t&u yxemjstmtnntzitm Li&emotiL 

it, dWfcP- !T»feIHIrt-* J; 0 tc@*f 
W^.tf2<^7C<50f <9W-yX6 ( l&7uTiilV>) kSr* 

1f»fi» 1 k ^^f -V y3fe¥5R 3 fc oraic^tt t>tl. U- 

ffi»fcjsa«F «sa»A^ssHts *3tfflaaft f + a f co 
is»*^n^ zzbtzx*) u—tfjt zxmft ecAF tje 
ttzz<?)ecomtott£Mttz&Mfte + &ex-ilim-z> 

*f»? 2 a o d y b m tmm<?> xmcowmmmizmf 
tz^mmnm^A odx *%&wmym? 2 a o d y 

*?2AODy **ffiSt ttz U-^ftZ&lfZ CD^tbmtb 

— tf'TtcOf (9^>-X6^c7)A*fA6 , t f -91^>-X6<7)^ 

^;^nV * - 9 5 36*Sttfc P-irafc* ^©fcfcBBtfB 

5. 

[00 16] 3te»HI*f3IH t 2AODy«, ffl»3RF + 
AF^AFJ± (fX)£>M£fljRK) /k (kli. IE 

-^4 Offl^cO 1 /k J: 3 tc . 

[0017] ^mm^mmwu — f jux^awu 
ttfcia 2 , 0 3 , H4 &r/ia 5 usacRtt 
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i o o i 8 ] 02 a, mm<7>-m&7Ft&ci>&. to 

? (PO ifcon yVjL-fizu— ?3tcr>min±.<n& 

m^^rthtamm^x^titt. pen zcom 

mm) b. ZcOAaaTWMV-frnWhMiB ( B = A 

a- (rfh5^a--) bizmvMixftjj-th. 

;b*>, ^AV^-^^yhD-^CmAa^^ AOD 
y H5^H:n AbSrmt n fc<DSIfc£#J«CL-T£ii 

C=A— B+ n A b ( ZZX'A Mi. ^##0tlWP2 
AODycO»StC*fJ3S-T-l>^Wffi±^8EMs nte 

Aa+nAb) . H)V^J^-^ 5«^";^nV^-^3 
>- b a - 5 £ J: 0 V p< - ? b' 7 LT ©JP 

3*U.. ftit?^[at^T2AODyfc3^§@#T 

3r;b*>, AODy ^J&^Jili&SSC 
F (tFiRfci:. 8 0 [MHz] ) ^»Sr7tW^IlI»f*T 
2AODytCiD^7"c:t#t. i03t##l3ff#^ 2 AO 
D y C AUtft e -C'A*f^& 1^ -^'ft* liiMft © X'tB flt$ 
•fr. jg^F + AFc7)lSt!)5r3t^lllM*^2AODy 

lt^0 + A eX'&ft ) . XtttSTflJ^JfetT 
«E^fcifc#3S»0!C* Lfc3etF»ll«f *FA ODxC 

7 7) «uE^7*-?£ltgLT. *IIEtt#-5-;i<c>*U> 
«kd«r«»*'r4. SMtfe^tt. Cfcfifc-frfcRSIbTA 

*#e^i2N»fc: BBS?* 4 fctf> , W-lfSHBS 1 CIS 
It&ftfcJlSaffiKCON/O F Fff^£tB:fti-£fiij£2: 

[0019]i3tt. %X.V3-y<7M%.&fmt&tz 
AOJKtfWEWfSFP AOD y * 2R(C#ft/t09&i*-* , H 

[00 2 0] 04 (i. 3frtiP01frf^AODy£2Jj&C 
i: * OW»«<0— M& ttmX'h i. Z<7)2mz 

wrtz&ttwmmm? 2 a o d y immm^mztt l 
xjEntf%tf<7)®iftmmbti& r Fm^zs-z. s j: 0 

t,Zffi&LXh&. tebttf. AODy-1, AOD y — 
») C*TLT . R FffliHRO+^fflaaR^F c [ H z ] 


!(7) 002-244072 ( P 2 0 0 2 - 2 4 4 0 7 2 A ) 

X'H-Z. htlX^hk^-tltt. AODy-1 CfflOfl^-F 
c+5Fc [Hz] b^-tht-ttUii. AODy-2C 
tiffiPalfl^-Fc-SFc [Hz] J: 3 (dMfrf 

h . A O D y - 1 CfiflSfs-f- F c + 5- F c £ R F b" y 4 
A-CAlftU AODy-2CtililSH5#Fc + ffFc 
5rRFK5-fA-l:AW5. AODy-UA 
ODy-2<0K»i, f <9^y/60ffi^^mT'£>.g>;tf7^ 
L2tc$r6J:'3teLT*S. 

[oo2i]05«. *f)i-j<s*-?$:xmmbYmm 

bttl,tzW7gSmbLt:bZ<7)-M$:7fi-tmT2>&. 

[ o o 2 2 ] 0 1 c*j wc . irfHBS 1 fr'mat-f a 

if TtS: 3fc^ffElJff A O D x T&ftZ 0»fcfHHII 

[ ^D&ffifl^oTtt^U 7t##EliJr»^2AOD 
yClO, TtSfPHI^f^AOD x*^ 

{S|tBOYffi^|tnCMJE-r-g»C:<7)7t ; &#0tfi 1 ^2 
; AODy±tf3*l*I^OfiWl*04: LTgit (Alt*©) 
i fcfcfcfc. £ ^TtW^HItffS^ 2 A O D y j&*F*jg*>fc 

< mw&kF (Mtii. so [mhz] ) cDnrnz^ix^ 

i L. JBiHRF + AF<?5«i|j*Stt"CV^Si:#tCtt, 

i glitz f3fc$r ASt^ © C A F CJE t ^ © coSSJi^Sr 

? ftg®=4. 8 5 [/irad] ) $r*-r-5.7t;xyrj-^ 

j ;v^5cj;d. yt^m^mm^ 2 ao Dy^mm 

f 3e*A«tL. mmm±x'cr>. z<DMtbtzu-^(r>y 

> Kd<ore»offiBtc. cioAifu^- if3t*a*f$-*r 

* [0023] ; z\x\ mmtvni'-ifftnmti 
■ : o. i LMm] i;xrco^mmx-mm^i>tzMz. * 

3 f?2AODyl:J:-5T («SSWtC) 1/10-1/1 
0 0C?IPBl-r4C:i:CJ: , 7. 0. 1 [wm] -0. 0 1 
: Um] «>4M!iftt£»*i-3C**£fc£RW*. 36 
: §f@SfSl 1 2AOD y ^figffl Lt&VX&tmtZ*. h 

v—f f/tt^mmi. ftgwmtfm? 2 a o d y iznt h 

7tb'-AO^-[6] ( U— !f3fr7)Mft ) h © + A 0 

mam? 2 aody commm. v : 7fe^EWS z F2A 
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ODynmt'&nttk't&t. A6(i, A0= (Ax 
AF)/nxVT4i^i. C\ZX\ V— »N 
d:YAGl/-f«0A = l. 064 Um] , 
fJHfB 1 2 A O D y em* k L T H 4 k ffijg 

^4k, V=5. 97xl0 3 [m/s] , n = 1 . 4 
bX'fohfrto. A0=1. 22xlO- 10 AFi%S. 
jflW*4n-*'J3texy3-^40»«£lft*& ( = 
4.85 [jurad]) itfllf, - WfitJg (#» 

m ^i/^x'mm-hzt^tht^F= (4. 8 

5xl0"«)/(l. 22x 1 0""xk) = ( 39. 
8/k ) [KHz] "C^SnSJP.fflL<?)«fl«*^SIfc:* 
4. 

[0024] bZ\ hX'^ R F (Radio Fr.equ 
ency)(iPLL(PhaseLocked Lo 
op) EIBfciVHi^fflOfflaaRnvhn-^fflLS I 
friffc JflvxfctfWJIlfc: l h z JHffl<0S!3effiflMrl8ija»* 
fM>ik#T#4. BP*>, afcWGHffaH^AODyfc 

winrt-SRFjaisaR*, marso. oo [mhz] & 

4"l>k LT, ± ( 1 9. 9/k) [KHz] (Z\Z\X\ 
39. 8 [KHz] /I =19. 9 [KHz] ) T'$IJP 

•*-4«H!£fr'5£i:K i 5r4. 4fc, PLLBggwm^W 
frffi*R£JBKM:0. 1 [Hz] WSX'hhfrh. $0UP 
fjftgkLTO. 5 96<?53cje*£»i 3 ana 
ISFBttO. 2 [KHz] (0. 1 [Hz]/0. 2 [K 
Hz] = 0. 5%) k&4. fi^T, 19. 9 [KH 
z]/0. 2 [KHz] =99. 5T'J>4#>£>, k«f 
£ k = 1 0 0 tC-TSvl k#T'£ 4 . SP*> . 10 OttfflT 

MfS$it4£k*^fire&4::ka*¥iJ4. iott*. 1 

0 0 fg<DiliiJ»fr»tg£'#4 C k 2>. ZZT.tit 
Hi. k=100kLT, 1 ft^a-i' 'J3tex>-:3 
-?"4£fflV\ f =2 5 0 [mm] Of <9P->X6£f£ 
fflUrk"f4k, ft/MffiMMffffi (0. 25x4. 85 
xl0- 6 )/100 [m]=0. 0121 [jum] k3r 
4 (k=l OOk^fcteO. 12 1 [jum] k&4) . 
^.**>V^)Ttf<t> 1 000 [mm] &^3-rf = 2 0 
00 [mm] (O^S«0f e\syX6£femLXb&'\^ 
HBWMfi=0. 0 97 Urn] ( (2x4. 85x10 
" 6 )/100 [m] = 0. 097 [Aim] ) k&O, 4- 
f&S3<£ft4 0 . 1 [ u m ] OTWjJDX»J££j»JS.-r4 

[0025] JiLhcoiKTOi, U— ^J6K» 1 k 

ZWa-Ti *Zlh0>ftt9®!fi9& 2 A O D y £— 

la 3 k H4 k fcss-r * a t. c *>#e«iiwr*? 

2AODyJ2 fc &V \ XtHHIIffiX? 2 A 

ODy*2gK=-*-4£kteJ:D, f 01^X6 *>«MMI: 

fc#"CS4fc«>. Hl^L^i^lKoft^gW 
Jiff 2AODy{Cift«BM»tJt«LT, ftfl^X 
6Offi*<0«MBt*J:»)/hS<-r&ik**"C*4. -Wife 


:(8) 002-244072 ( P 2 0 0 2 - 2 4 4 0 7 2 A ) 


T'# . X 9»aBW»**"C# 4 J: 3 te&4fij££>£>4. 
[0026] 4fc. 5 SrYWffltC 

LUfeCffl k 0 5 C^f i 3 tz. 2 -oiJWJ 

^-^5$:XttfflkYttfflk{3LH^fflk LTtH 
\,\ z&bZlzii. x**y%m%k3 
4. -r^t><5. ;ox^f^y^3(:J: 9, ^abfcft 
£f»J££*-r4*xy n-^4 £fl§i.fc8&WB±<W> 
je*>fcSS2eo*i (Xtt) fc»oTj£^4fc*><0jJS2<0 
tfjW<S*-? 5 J: 0 , TttiPiaWS-? 2AODy*s 

(ii^^jw®±wxw^a:w-r4miow (y«) tc» 
2«^r^y^— ^s^Rjtufcu— ***t*itw>je 

9**£&9tU 2»5uc0f <91^X6 
tciO, £<0RS*UiU-1fft£AfttU ^fftlgAfcSH 
*t®±T'<50, TJttfcl'— T3tOYWtC^tJi5-r4^r[6lC0 
2 <^?tc0 f <9 1/ V X 6 -^CO Attft <9 y k 2 <J:7C<7) f <9 1/ 
yX 6 0&£EK f k WW f ■ 0 y {=JfcW L YW^f6j 
WgggtWfirBk , Alt LJt -^f 3tWXWtcWJiB-r4^r 
f6]W 2 f 6» U- >X 6 'VWAtt^ <9 x k 2 &tcc7) f 

-?ft$:mmz-£xmm-& xoizlx, *tL?tw# 

WYX^ffi^3fe-T4. 

[0027]®:, M±nmftX'&MLtzmco%,W.*7n 
•TX (Xtix) kY (X«y) 
[0028] 

* i ai*f-r4b—if7fe*Aftfft©TSt't, WSftJfeffljfe 

lit f co««i*»4>3wt;s -frfcaaaR f+af commtimh 

^^ffl«Sr : f¥t-4^x>'3-^$ril^fc*';WSV^- 

ytzmmzitxmt-r&£o(,zLx. zotfjwtsx- 
9 w&imz u—mt&j'ih&bt: mtm±i>z^t 4 a 

^-^^A4M^A©^fflIEt-4WC, 3tiy3-r?: 
«JgW^*>'T^4. 

[0 02 9] ^SHIiff^W, SMWF + AF 

4^WAFSr± (WjeftfeHJHBO/k (kti, iEWS 
St) k-T4^ktcJ:0, U— tf3K^>aiftWl0 + A0^w 
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:(9) 002-244072 ( P 2 0 0 2 - 2 4 4 0 7 2 A ) 


u-^ftco^coftMmz?/6x.y3-ycom&cr> 1 /k 

b-fh^btfX'^h. MWCF = 8 0 [MHz] . A 
F = ±19. 9 [KHz]/k t A0=l^Jg#( = 
4. 8 5 [/trad] : 3tx>-3-^'tfO»JS) . f tfl' 
>-X?)£u£8E8t f=250 [mm] t-f&k, Wmm± 

x-cd\s~ mo^cottM®. (A'bmfflftMm) = f x 

A0/k=O. 25x4. 8 5x1 0- 1 6/k= 1 . 
2 1/k [/im] fcSrO. k = l OC-f&i. «/hffiia 
4M»IB=1 • 2 1/1 0 [jtzm] = 0. 121 [n 

m] , k= i o oiz-t&t, m^m^mm= 1.21 

/100 [jum] = 0. 0121 [jum] ^-f* 
[0ffi<Offi#=5rlfc0J|] 

[Hi ] *mi(ois-?tiM:gm<o-^<o9mcr>&mt: 


[02] IW«WI5^)-«t5VtHT**. 

[123] ftxya-f r <7)mmzmm-&*itb<7)?/£gw® 
$m?A o d y ft 2 a^ttfcw i^na-?* 4 . 

[ 04 ] ftWS®#f3&^ A O D y £• 2 fc # <D 

[05] tfMVx-f&xnmtYimbttLtiSB 
[06] FMTgmc?>mfmx°$>&. 
i u-itssshs 


2 
3 
4 
5 
6 


[01 ] 


■ 3 ** + :>-Jt^# 



1 u-fflSS 


2 ^WalWSK^AOD, 


6 F 0 W^XC2^7c) 


[05] 



i u— 
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[02] 


(AODt) y2 (AODx) 



CH3] 



AODi 


[H43 


F-fiF 


— - | F + 5 F 

1—1 


/ 


i 



1 


^2 AODy— 1 ^2 AODv-2 


6 f e uvx 
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[06] 



